CHANGE NOTIFICATION

TECHNOLOGY

Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408) 432-1900

July 22, 2014

Dear Sir/Madam: PCN# 072214

Subject: Notification of Change to LTC2484, LTC2485 Datasheet

Please be advised that Linear Technology Corporation has made a change to the LTC2484, LTC2485
specifications in order to improve device manufacturability. The Maximum External Oscillator Frequency (feosc)
in the Timing Characteristics is being reduced from 4000kHz to 1000kHz.

In addition, the on-chip PTAT signal (Internal PTAT Signal) performance and summary of Output Data Format
(Table 3) have been clarified as shown in the attached datasheet pages. No changes are being made to the
circuit or the test methodology. Product shipped after September 22, 2014 will be tested to the new limit.

Should you have any further questions, please feel free to contact me at 408-432-1900 ext. 2077, or by email at
JASON.HU@LINEAR.COM. If I do not hear from you by September 22, 2014, we will consider this change to be
approved by your company.

Sincerely,

Jason Hu
Quality Assurance Engineer

Confidential Statement
This change notice is for Linear Technology’s Customers only.
Distribution or notification to third parties is prohibited.
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LTC2484
TIMING CHARACTERISTICS the o denotes the specitications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Note 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fEnsC External Oscillator Frequency Range | {Note 15) . 10 waea | 0P0  kHe
tHED External Oscillator High Period * 0125 100 s
tLED External Oscillator Low Period L] 0125 100 s
toony 1 Conversion Time for 1x Speed Mode 50Hz Mode * 157.2 160.3 163.5 ms

60Hz Mode . 131.0 1336 136.3 ms

Simultaneous 50Hz/60Hz Mode L] 1441 146.9 149.9 ms

External Oscillator L] 036/ gz (in kHz) ms
toomy 2 Conversion Time for 2x Speed Mode 50Hz Mode L] 787 80.3 819 ms

60Hz Mode . 65.6 66.9 68.2 ms

Simultaneous 50Hz/60Hz Mode L] 722 736 751 ms

External Oscillator L] 20556/fz0sc (in kHz) ms
fisok Internal SCK Frequency Internal Oscillator (Note 10) 38.4 kHz

External Oscillator (Notes 10, 11) fense/8 kHz
Disck Internal SCK Duty Cycle {Note 10) ] 45 55 Y
fesck External SCK Frequency Range {Note 10) L 4000 kHz
fLESCK External SCK Low Period {Note 10) L] 125 ns
thesck External SCK High Period {Note 10) * 125 ns
toouT_IscK Internal SCK 32-Bit Data Output Time Internal Oscillator {Notes 10, 12) L] 0.8 0.83 0.85 ms

External Oscillator (Notes 10, 11) L] 256/fense (in kHz) ms
toouT EscK External SCK 32-Bit Data Output Time | {Note 10) L 32/fzzoi (in kHz) ms
1y CS. to SD0 Low [ ] 0 200 ns
to CST to SD0 Hi-Z L 0 200 ns
tg G5l to sCKL {Note 10) L 0 200 ns
14 CSl to SCKT {Note 10) . 50 ns
tomax SCK. to SDO Valid L 200 ns
thonIn SDO Hold After SCKL {Note 5) L] 15 ns
ts SCK Sef-Up Before TS * 50 ns
15 SCK Hold After C51 [ 50 ns
ty SDI Setup Before SCKT {Note 5) ] 100 ns
tg SDI Hold After SCKT {Note 5) L 100 ns

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime
Note 2: All voltage values are with respect to GND.
Note 3: Voo = 2.7V to 5.5V unless otherwise specified.

Vrerow = VRer2. FS = 0.5Vpgr

Vin = IN* — IN", Viniowy = (IN' + INT)/2
Note 4: Use internal conversion clock or external conversion clock source
with fepsc = 307.2kHz unless otherwise specified.
Note 5: Guaranteed by design, not subject to test.
Mote 6: Integral nonlinearity is defined as the deviation of a code from a
straight line passing through the actual endpoints of the transfer curve.
The deviation is measured from the center of the quantization band.

Mote 7: 50Hz mode (internal oscillator) or fepsp = 256kHz £2%
(extarnal oscillator).

Note 8: G0Hz mode (intemnal oscillator) or fzpsp = 307.2kHz £2%
{external oscillator).

Note 9: Simultaneous 50HZ/60Hz mode (internal oscillator) or

Tepse = 280kHz +2% (external oscillator).

Note 10: The SCK can be configured in extemmal SCK mode or internal SCK
mode. In external SCK mode, the SCK pin is used as digital input and the
driving clock is fesey. In intemal SCK mode, the SCK pin is used as digital
output and the output clock signal during the data output is figpg.

Note 11: The external oscillator is connected to the fy pin. The external
oscillator frequency, fepsg, is expressed in kHz.

Note 12: The converter uses the intemal oscillator

Note 13: The output noise includes the contribution of the internal
calibration operations.

Note 14: Guaranteed by design and test correlation.

Note 15: Refer to Applications Information section for performance

vs data rate graphs.

Note 16: For Vi < 3V, Vyy is 2.5V for pin fp.

24B48d

LY 1R

Confidential Statement
This change notice is for Linear Technology’s Customers only.
Distribution or notification to third parties is prohibited.



LTIC2485

“mlnG CHH nﬂcren IS“CS The @ denotes the specifications which apply over the full operating temperature

range, otherwise specifications are at Ty = 25°C. (Mote 3)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
feose Exiernal Oscillator Frequency Range o 10 40001000  KkHz
tuen External Oscillator High Period e | 0125 100 I
L= External Oscillator Low Period e | 0125 100 s
oo 1 Conversion Time for 1x Speed Mode 50Hz Mode e | 1572 160.3 163.5 ms
60Hz Mode ® | 1310 1336 136.3 ms
Simultaneous 50Hz/60Hz Mode ® | 1441 146.9 149.9 ms
External Oscillator (Note 10) [ ] 41036/Tnsg ms
toomy 2 Conversion Time for 2x Speed Mode 50Hz Mode [ ] 787 80.3 819 ms
60Hz Mode ® | 656 66.9 68.2 ms
Simultaneous 50Hz/60Hz Mode ® | 722 736 751 ms
External Oscillator (Note 10) [ ] 20556/fcose ms

|2c TImInG CHH n HCTE“ISTICS The @ denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. (Notes 3, 15)

SYMBOL PARAMETER CONDITIONS MIN TP MAX UNITS
feoL SCL Clock Frequency [ ] 0 400 kHz
tHoisDa) Hold Time (Repeated) START Condition L] 0.6 s
tow LOW Period of the SCL Clock Pin L] 13 1
tHigH HIGH Period of the SCL Clock Pin L] 06 1
tsusTA) Set-Up Time for a Repeated START Condition L] 06 s
tHD{DAT) Data Hold Time [ ] 0 089 ps
tsuipaT) Data Sef-Up Time [ ] 100 ns
tr Rise Time for Both SDA and SCL Signals (Note 14) L ] 20+0.1Cg 300 ns
fy Fall Time for Both SDA and SCL Signals (Note 14) L] 20+0.1Cg 300 ns
tsusTo) Set-Up Time for STOP Condition L] 0.6 1

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.
Note 2: All voltage values are with respect to GND.
Note 3: Vizp = 2.7V o 5.5V unless otherwise specified.

VRer = REF* — REF™, VRercw = (REF* + REF)/2, FS = 0.5VREs,

'l.|"||'.|| =IN* - |N—. VIHCM = {| N* + |N—:|."2.
Note 4: Use internal conversion clock or external conversion clock source
with fepsc = 307.2kHz unless otherwise specified.
Note 5: Guaranteed by design, not subject to test.
Note &: Integral nonlinearity is defined as the deviation of a code from a
straight line passing through the actual endpoints of the transfer curve.
The deviation is measured from the center of the quantization band.

Note 7: 50Hz mode (internal oscillator) or fepsp = 256kHz £2% (external
oscillator).

Note 8: 60Hz mode (internal oscillator) or fepsp = 307 . 2kHz +2% (external
oscillator).

Note 9: Simultaneous 50Hz/60Hz mode (internal oscillator) or fepsg =
280kHz £2% (external oscillator).

Mote 10: The external oscillator is connected to the CAO/Tp pin. The
external oscillator frequency, fepsc, is expressed in kHz.

Mote 11: The converter uses the internal oscillator.

Note 12: The output noise includes the contribution of the internal
calibration operations.

Note 13: Guaranteed by design and test correlation.
Note 14: Cg = capacitance of one bus line in pk
Note 15: All values refer to Wiy, and Ve levels.
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L1C2484

ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
(Note 1)
Supply Voltage (Vcg) 10 GND.......ooeeeeee -0.3V to 6V -
Analog Input Voltage to GND ....... 0.3V to (Vge + 0.3V) soi 1] :’ } il 13
Reference Input Voltage to GND .. —0.3V to (Vgc + 0.3V) veefel 1 g o
Digital Input Voltage to GND ........ ~0.3V to (Vg + 0.3V) e DT b
Digital Output Voltage to GND...... =0.3V to (Vg + 0.3V) w2 I | Gl
Operating Temperature Range
LTC2484C .....corveeeeeceecceenrersessseesnennnen. 0°C 10 70°C JO-LEAD (3 Sy PLASTIC DFN
LTC24841 et —40°C to 85°C T = 125°C, Byg = 43°CW

Storage Temperature Range.................. —65°C to 125°C

EXFOSED FAD (PIN 11) IS GND, MUST BE SOLDERED TO FCB

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING™ PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC2484COD#PBF LTC2484CDOD#TRPEF LBSS 10-Lead (3mm = 3mm) Plastic DFN 0°C to 70°C
LTC2484IDD#PBF LTC24841DD#TRPBF LBSS 10-Lead (3mm > 3mm) Plastic DFN —40°C to 85°C

Consult LTC Marketing for parts specified with wider operating temperature ranges. *The temperature grade is identified by a label on the shipping container.

For more information on lead free part marking, go to: hitp:/www.linear.com/eadfree/
For more information on tape and reel specifications, go to: http/www.linear.com/tapeandreel/

ELECTRICAL CHARACTERISTICS (NORMAL SPEED) the o denotes he speciications which

apply over the full operating temperature range, otherwise specifications are at Ty = 25°C. (Notes 3, 4)

PARAMETER COMDITIONS MIN TYP MAX UNITS
Resolution (No Missing Codes) 01 £ Wpgp < Vg, —F5 < Vi < +F5 (Note 5) L 24 Bits
Integral Nonlinearity 5V £ Ve £ 5.5V, VRer = 5V, Vingow) = 2.5V (Note 6) L] 2 10 ppm of Vaer
2.7V = Ve = 5.5V, VRer = 2.5V, Viniowm) = 1.25V (Note B) 1 ppm of Vee

Offset Error 2.5V = Vper = Voo, GND = INT = INT < Voo (Note 14) L] 045 25 pv
Offset Error Drift 25V <Vpee < Voo, GND < IN* = IN™ = Ve 10 nv=C
Positive Full-Scale Error 2.5V < Vppp = Vg, INY = 0.75Vpee, INT = 0.25Vper ] 25 ppm of Vgee
Positive Full-Scale Error Drift 2.9V = Vpge = Vg, IN* = 0.75VRee, INT = 0.25Vper 01 ppm of
I'u"HEFn'lOC

Negative Full-Scale Errar 2.5V < VRes € Ve, INY = 0.75VRes, INT = 0.25VRee L] 25 ppm of Vaer
Negative Full-Scale Error Drift 2.5V = Vpee £ Vi, INY = 0.75VReg, INT = 0.25VRer 0.1 ppm of
VRee/°C

Total Unadjusted Error 5V = Vg < 5.5V, Vppr = 2.5V, Viyiomy = 1.25V 15 ppm of Vgee
5V = Vpp = 5.5V, Viger = OV, Vigiowy = 2.5V ppm of Vgee

2.7V < Vg < 5.5V, Vpep = 2.5V, Vigiowy = 1.25Y ppm of Vee

Output Noise 5V = Ve < 5.5V, VRer = 5V, GND < IN™ = IN* < Vg (Note 13) 086 PVAMS
Internal FTAT Signal Ta=27°C 390 dee 450 mv/
trterna-RrATFemperaitre-Cosifierent = el
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LTC 2485
ABSOLUTE MAXIMUM RATINGS

(Notes 1, 2)

Supply Voltage (Vgc) to GND...........ccec..o.. —0.3V 1o BY
Analog Input Voltage to GND ....... 0.3V to (Vge + 0.3V)
Reference Input Voltage to GND .. 0.3V to (Vg + 0.3V)
Digital Input Voltage to GND ....... -0.3V to (Ve + 0.3V)
Digital Qutput Voltage to GND...... =0.3V to (V¢ + 0.3V)
Operating Temperature Range

PIN CONFIGURATION
TOF VIEW
rer* [1] ____: o] canity
vz [2] i By
REF- 3] 11 | [E]GHD
' BN | T]soa
wfs I E] e

o ] DD PACKAGE
LTGC2485C ... creeeeeeeessssssssssssmnnneeeneeens: 0°C 10 70°C B
LTC24851 oo —40°C to 85°C o= 1257, B S
StDrage Tempera‘ture Ha”ge _BSDC tU 1250[: EXPOSED PAD (PIM 11) IS GND. MUST BE SOLDERED TO PC2
LEAD FREE FINISH TAPE AND REEL PART MARKING* PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC2485C00#PBF LTC2485CDD#TRPBF LBST 10-Lead (3mm > 3mm) Plastic DFN 0°C to 70°C
LTC2485|00+#PBF LTC2485IDD#TRPBF LBST 10-Lead (3mm > 3mm) Plastic DFN —40°C to 85°C

Consult LTC Marketing for parts specified with wider operating temperature ranges. *The temperature grade is identified by a label on the shipping container

For more information on lead free part marking, go to: hitp2fwww.linearcom/leadfree/
For more information on tape and reel specifications, go to: hitpz//www.lineaccom/tapeandreel/

€LECTRICAL CHARACTERISTICS (NORMAL SPEED) e o denotes the specirications which

apply over the full operating temperature range, otherwise specifications are at Ty = 25°C. (Notes 3, 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Resolution (Mo Missing Codes) 0.1 £ Vger £ Voo, —F5 < Viy = +F5 (Note 5) L] 24 Bits
Integral Nonlinearity 5V < Ve < 5.5\ VRer = 5V Vinjowy = 2.5V (Note 6) [ ] 2 10 ppm of VRer

2.7V = Vpp = 5.5V Vper = 254 l"lllleCM: =1.25V (Note ) 1 ppm of Veer
Offset Error 2.5V < Vpee < Vo, GND < IN* = INT < Vi (Note 13) * 0.5 25 pv
Offset Error Drift 2.5V < Ve < Vg, GND < IN* = INT < Vg 10 n\i"c
Positive Full-Scale Error 2.8V = Vgpe € Vg, INY = 0.75Vger, INT = 0.25Vpgr L ] 25 ppm of Vger
Positive Full-Scale Error Drift 2.5V < Vgpe < Vg, IN* = 0.75Vger, INT = 0.25Vpgr 0.1 ppm of Vpep"C
Megative Full-Scale Error 2.5V = Vper < Ve, INT = 0.75Veer, INY = 0.25VRer L] 25 ppm of VRer
Negative Full-Scale Error Drift 2.8V = Vppe < Vg, INT = 0.75Vger, INF = 0.25Vpgr 0.1 ppm of Vpep"C
Total Unadjusted Error 5V < Ve < 5.5\ VRer = 2.5V Vinemy = 1.25V (Note 6) 15 ppm of VRer

5V < Ve < 5.5\ VRer = BN Viniow) = 2.5V (Note ) 15 ppm of VRer

2.7V = Vpp < 5.5V Vgee = 2.5V Viyioan = 1.25V (Note B) 15 ppm of Vggr
Output Noise 5V = Vg = 5.5V Vpep = 5V GND < IN™ = IN* < Ve (Note 12) 0.6 Vauns
Internal PTAT Signal Ty =27°C 390 «ee 450 mV

e E—— o
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Tahle 3. LTC2484 Output Data Format

DIFFERENTIAL INPUT VOLTAGE | BIT31 | BIT30 | BIT20 | BIT28 | BIT27 | BIT26 | BIT25 | ... | BITO
™ EOC | DMY | sIG | MsB
Viy® 2 F§** 0 0 1 1 0 0 0 0
FS** - 1LSB 0 0 1 0 1 1 1 1
0.5+FS** 0 0 1 0 1 0 0 0
0.5+F5** - 1LSB 0 0 1 0 0 1 1 1
0 0 0 [w| o 0 0 0 0
-1LSB 0 0 0 1 1 1 1 1
-0.5+FS"* 0 0 0 1 1 0 0 0
-0.5¢FS** - 1LSB 0 0 0 1 0 1 1 1
-F§** 0 0 0 1 0 0 0 0

| Vi* <-FS** 0 0 0 0 1 1 1 e

* The differential input voltage Vi = IN* = IN".
** The full-scale voltage FS = 0.5 = Vggr.
*** The sign bit changes state during the 0 output code when the device is operating in the 2x speed mode.
**** When operating in the 2x speed mode. the underrange output code is OxOFFFFxxx.

Table 3. LTC2485 Output Data Format

DIFFERENTIAL INPUT VOLTAGE Vyy* BIT31SIG | BIT30MSE | BIT29 BIT 28 BIT 27 BITO
Vin® 2 FS** 1 1 0 0 0 0
F5** - 1LSB 1 0 1 1 1 1
05+F5"" 1 0 1 0 0 0
05+FS** - 1LSB 1 0 0 1 1 1
0 10+ 0 0 0 0 0
-1LSB 0 1 1 1 1 1
~05F5"" 0 1 1 0 0 0
-0.5+FS** - 1LSB 0 1 0 1 1 1
-F3*" 0 1 0 0 0 0
Viy* <-FS** 0 0 1 1 1

* The differential input voltage Viy = IN* = IN".
** The full-scale voltage FS = 0.5+ Vaor.
*** The sign bit changes state during the 0 output code when the device is operating in the 2x speed mode.

**** When operating in the 2x speed mode, the underrange output is Ox3FFFo.
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